SUMMARY The free and bound sialic acid content of cerebrospinal fluid from patients with positive evidence (by CSF culture) of pyogenic and tuberculous meningitis was determined. The free sialic acid content was significantly raised only in cases of pyogenic meningitis, but not in tuberculous or other types of the disease.
The presence of free and bound sialic acid (Nacetylneuraminic acid) in human cerebrospinal fluid (CSF) has been noted by a number of workers (Jakoby and Warren, 1961; Saifer and Gerstenfeld, 1962; O'Toole et al., 1971a) . Jakoby and Warren (1961) observed raised levels of total sialic acid in the CSF of patients with meningitis of unspecified aetiology. O'Toole et al. (1971a) reported abnormal concentration of free sialic acid in the CSF of patients with pneumococcal meningitis.
Of the various types of meningitis seen in adult neurological patients in India, a large percentage are diagnosed as tuberculous meningitis. The most dependable means of differentiating tuberculous from pyogenic meningitis is by CSF culture, but tubercle bacilli take about six to eight weeks to grow, and, furthermore, in patients who have been partially treated with antibiotics before admission, the results of culture are usually negative. In an earlier study (Balasubramanian et al., 1974) , we observed raised free sialic acid values in the CSF of patients with pyogenic meningitis as compared with patients suffering from nonpyogenic chronic meningitis of various types and other neurological disorders. We have pursued this study in patients with positive evidence of tuberculous or pyogenic meningitis by CSF culture to assess the usefulness of determining free sialic acid levels for differentiating pyogenic from tuberculous meningitis.
Methods
Patients included in the study were mostly from the (Accepted 24 August 1976.) neurological inpatient service of this hospital, admitted during the last one year period.
CSF was collected by lumbar puncture. Samples which were contaminated with any trace of blood or were xanthochromic were not included for analysis. Free and bound sialic acid in 0.2 ml of the CSF was determined according to the method of Warren (1959) , as modified by Saifer and Gerstenfeld (1962) . Hydrolysis of the CSF sample for estimation of bound sialic acid was carried out at 80°in 0.1 N H2SO4 for one hour (Warren, 1959) .
Results
The Table. The bound sialic acid was frequently high in the cases of infection, both pyogenic and tuberculous meningitis. This is in accordance with the observations made by Jakoby and Warren (1961) , Saifer and Gerstenfeld (1962), and O'Toole et al. (1971a) , and may be explained on the basis of the increased protein content especially of the sialic acid containing immunoglobulins usually found in the CSF of these cases (O'Toole et al., 1971a,b; Balasubramanian et al., 1974) . However, free sialic acid was found to be significantly increased only in the cases of pyogenic 
Discussion
The present results confirm our earlier findings (Balasubramanian et al., 1974) in which the free sialic acid levels of CSF in eight patients with pyogenic meningitis and 24 patients with tuberculous meningitis were reported. Since CSF culture data were not positive in all the cases in the earlier report, the present study was undertaken. It is conceivable that the enzyme neuraminidase elaborated by the pyogenic organisms is responsible for the enhanced free sialic acid in the CSF of these patients (Gottschalk and Drzeniek, 1972 (O'Toole et al., 1971a) , the high free sialic acid levels in CSF cannot be expected. We had only one positive case of H. influenzae meningitis with normal free sialic acid levels among the adult patients admitted during the last two years. Another disadvantage is that, in mixed infections of both pyogenic and tuberculous organisms, free sialic acid levels will indicate only the pyogenic infection. It has, however, the advantage in those cases where results of CSF culture are negative due to partial clinical treatment or otherwise. Even in cases of pyogenic meningitis where partial clinical treatment had been given, the increased free sialic acid level in CSF was found to persist (Balasubramanian et al., 1974 
